Banys et al 1 discussed the different viewpoints of breast cancer dormancy; albeit those that are supported by science. This editorial comments on the clinical implications of existing dormant cancer cells, including future decisions to treat with stem cells.
Braun et al 2 reported that in cases where metastasis of breast cancer occurred in the bone marrow, this resulted in poor prognosis. As discussed by the authors, it is unclear whether breast cancer cells show tropism for an organ, or whether the cells are able to survive in a particular organ because of support from the microenvironment. Perhaps answers to this question might be clearer if a hierarchy of breast cancer cells is developed, beginning with the cancer stem cell. Depending on the cell subset, there might be a different mechanism for dormancy in an organ.
The authors discussed two broad methods of dormancy, one in which the cells changed the pattern of cell cycle, and the other, in which the micrometastasis was caused by a balance between cancer cell proliferation and cell death. Each broad view is likely to have many different subdivisions to explain dormancy. For example, the changes in cytokine production by the cancer cells within a distant site could be responsible for the change in cell cycle of the breast cancer cells. In other mechanisms, gap junctional intercellular communication can be established with the stromal cells within the microenvironment. 3 Banys et al 1 discussed the premetastatic niche caused by fibronectin for the recruitment of bone marrow cells. The occurrence of such a mechanism may provide insights into the reason for breast cancer to be attracted to the bone marrow and in particular, close to the endosteum, where the hematopoietic stromal cells produce extracellular matrix, such as fibronectin. In bone marrow, the supporting cells are already present. This might partly explain why the bone marrow attracts breast cancer cells, and facilitates the cells' existence. The existence of the cancer cells among extracellular matrices such as fibronectin within the hematopoietic niche, raises an important argument about whether bone invasion is an opportunistic process. Specifically, if premetastatic sites can be established by fibronectin for the attraction of bone marrow cells, this argues in favor of the environment as a preference for dormancy, rather than the organ. This will then support the microenvironment rather than the organ, as the limiting milieu for dormancy. Although Banys et al 1 discussed the mutual relationship between the two methods of dormancy, it is possible that the mechanisms of dormancy might be exclusive, and that each will depend on the subset of cancer 
A comment is required on the section regarding circulating tumor cells. 1 The review discussed the different findings regarding the circulating tumor cells. The persistent argument for the benefit of removing lymph nodes in breast cancer patients is inclusive of the function of circulating tumor cells. 4 The experimental and clinical evidence support a subset of stem cells in breast and other cancers. The authors stated 0.01% of circulating breast cancer cells can produce a single tumor metastasis. This relatively small subset of tumor initiated breast cancer cells is consistent with the low percentages of a stem cell subset reported in tumors. Future challenges include studies that determine whether the subset of circulating tumor cells that form metastasis show properties of stem cells and also, whether these cells resist current treatments. If so, this subset of cell will need to be characterized because this may hold the key to the development of new forms of treatments. It is also important to note whether the circulating cancer cells bypass the lymph nodes. This information would add to ongoing studies to understand how an individual can exist for decades with dormant breast cancer cells.
Implications for stem cell therapy
The review on cancer dormancy, by Banys et al 1 brings up a timely question about the implication for stem cell therapy. The question is whether stem cell treatment should be designed with strategies to retain the dormant cancer cells in their quiescent phase, or to treat the cancer if the stem cell treatment induced tumor growth and metastasis. Indeed, at least for mesenchymal stem cells (MSCs), their " attractiveness" as an off-the-shelf source for cell therapy could be confounded by their ability to support tumor growth, breast cancer included. 5, 6 The inclusion criteria for treating patients with stem cells will have to incorporate questions about the patient's history of cancer.
Another implication for dormant cancer cells is the potential confounding of drug delivery by stem cells such as MSCs. 7 This indication is based on the ability of MSCs to home towards tumors, which makes MSCs attractive to deliver drugs to tumors. However, the supporting role for MSCs in tumor growth and progression leaves questions about the ability of MSCs to be ideal for the cellular delivery of drugs. 5, 8 In an ideal scenario, if a hierarchy of cancer cell subsets is established and the cancer stem cells are characterized, it will be a challenge to target the stem cell population because this could be toxic to the normal stem cells in the various organs. As discussed by Banys et al, 1 the subject of dormancy is still an open field for investigation. The mechanism of dormancy, combined with the identification of the candidate subset, will lead to the development of strategies to reverse dormancy for drug targeting.
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